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Natural enemiesAbstract Five acaricides, Challenger, Ortus, Vertimec, Delmite and Bioca were investigated for
controlling phytophagous mite, Tetranychus urticae Koch and their side effects on the predatory
insects, mites and spiders at the El-Fayoum Governorate of cotton seedlings during the late season
of 2007 and 2008. At the early seedling time, the application of the ﬁve tested compounds induced
an average of 81.55%, 80.62%, 75.94%, 65.35% and 54.57% reduction in the population of spider
mite during the 2007 season, and then changed to 79.72%, 77.92%, 72.54%, 60.05% and 47.97%
reduction during the 2008 season. However, at the late season (fruiting time), the application of
these compounds induced 83.24%, 84.11%, 76.34%, 56.29% and 59.57% reduction during the
2007 season changed to 84.78%, 84.94%, 77.31%, 55.58% and 58.68% reduction during 2008,
respectively. As to the natural enemies, the highest reduction in the population after using the tested
compounds was noticed for effect of Delmite during 2007 (33.79%), while the lowest ratio recorded
when Ortus was used in the second season 2008 (18.53%). The side effect of the most important
tested compounds (Challenger) was investigated in the laboratory against the predatory phytoseiid
mite, Euseius scutalis.
ª 2014 The Egyptian German Society for Zoology. Production and hosting by Elsevier B.V. All rights
reserved.Introduction
The two-spotted spider mite, Tetranychus urticae Koch (Acari;
Tetranychidae), is one of the most important pest worldwide. It
is a major pest of crops, orchard trees, ornamental, medicinal
plant and vegetable crops (Naher et al., 2006). The phytopha-
gous mite feed on the leaves causing injuries to the epidermis
and resulting in yellow, brown blotch accompanied by dryness
and leaf fall. Severe mite-feeding results in the reduction of the
quality and quantity of the crop. Under integrated pest
14 A.A. Abou El-Elamanagement program high population of the pest was not ade-
quately suppressed by its natural enemies, (Prokopy et al.,
1990). Therefore, new approaches in pest control were applied,
particularly the use of fermentation and natural plant extract
pesticides that have received recently considerable attention.
Many trials all over the world have succeeded through the
use of bio-pesticides in controlling mite pests in different orch-
ards and ﬁeld crops, such as the studies by Abo-El-Ghar et al.
(1986), Ibrahim et al. (1993, 1994), Amer et al. (1988, 1989),
Aucejio et al. (2003), El-Ghobashy and El-Sayed (2002), El-
Halawany et al. (1989), Kim et al. (1999), Sato et al. (2002)
and Aimee and Oscar (2007). Members of the family Phytoseii-
dae are the most effective and wide spread predators of injuri-
ous plant-feeding mites. Nevertheless, acaricides are used on a
large scale to control phytophagous mites, thus affecting the
population of phytoseiid mites (Overmeer and Zon, 1982;
Smith et al., 1963; Tawﬁq and Isra, 2013). So, the present study
focuses on the effect of ﬁve acaricides on the main mite pest, T.
urticae and the side effects of these acaricides on the abundance
of the associated natural enemies (insects, mites and true spi-
ders). It is also oriented to study the effect of Challenger 36%
SC on the biological aspects of the most important collected
predaceous mites (Euseius scutalis Athias-Henriot).
Materials and methods
Effect of the tested compounds on the population of the
phytophagous mite and their associated natural enemies (insects,
mites and true spiders)
This experiment was conducted at the El-Fayouum district,
El-Fayoum Governorate during 2007 and 2008 seasons in cotton
ﬁeld to evaluate the efﬁciency of the ﬁve acaricides Challenger
36% SC (40 cc./100 L of water), Ortus 5% SC (50 cc./100 L of
water), Vertimec 1.8% EC (40 cc./100 L of water), Delmite
and Bioca (250 cc./100 of water) against the two spotted spider
mite T. urticae Koch and also to study the side effect of these
tested compounds on the abundance of natural enemies
(insects, mites and spiders). The experimental area was divided
into six treatment areas including the control. Each treatment
included four replicates. The replicates were distributed in a
complete randomized block design. Sample size was 40 seed-
lings at the early season (10/replicate) and 40 leaves at the late
season (10/replicates). One sample was taken before treatment
and weekly samples were collected randomly after spraying
with each replicate. The lower surface of the leaf was carefully
examined using a stereomicroscope, where live spider mites
and predators were counted and recorded. True spiders were
collected by shaking 5 plants per plot and receiving the spiders
on a sieve. Spraying was done by using a motor sprayer of
20-L capacity. Percentage of reduction was estimated accord-
ing to the equation of Henderson and Tilton (1955).
Side effect of Challenger against the predaceous mite, E. scutalis
After spraying the cotton plants with Challenger, a group of
treated cotton leaves infested with each of T. urticae and the
predator E. scutalis were transferred to the laboratory on the
same day of spraying. Each group of collected leaves was
put in a Petri-dish and incubated at 25 ± 2 C and 70 ± 2%
R.H. Newly deposited eggs of the female predator weretransferred singly from the stock to another treated leaf (free
from mites) for rearing on eggs and immature stages of the
mite, T. urticae. The rearing disks were inspected twice daily
and the number of prey consumption was recorded. The dura-
tion of the developmental stages of the predatory mite, and the
number of prey consumed were recorded and statistically
analyzed.
Statistical analysis
The formula of Henderson and Tilton (1955):
% population reduction = 100 · (1  (Ta · Cb)/(Tb · Ca),
where Ta = number of T. urticae or predators after spray.
Tb = number of T. urticae or predators before spray.
Ca = number of T. urticae or predators in the control after
spray.
Cb = number of T. urticae or predators in the control
before spray.
The above formula was used to calculate the reduction rate
among T. urticae or predators population after application of
the ﬁve tested acaricides. The data were subjected to analysis
of variance (ANOVA) and the means were compared using
LSD test at 0.05, level using Minitab 15 program.
Results and discussion
Effect of the tested acaricides on the two spotted spider mite,
T. urticae at early season
The comparative Efﬁcacy of ﬁve acaricides in reduction of the
movable stages of spider mites, T. urticae Koch infesting cot-
ton ﬁeld is evaluated under ﬁeld conditions shown in Table 1.
Two of acaricides, Challenger and Ortus were markedly more
efﬁcient in reducing the T. urticae than Vertimec, Delmite and
Bioca where they produced 81.55% and 80.62% reduction of
T. urticae in average within 3, 7, 14 and 21 days after spraying
at early season (2007), respectively. The obtained data show
also the number of movable stages of spider mite on 40 seed-
lings after spraying decreased gradually from 3 days till the
end of the test (21 day). The similar trend of these results
was observed in the second season (2008).The obtained data
also show that, the number of spider mites was higher in the
ﬁrst season (2007) than in the second season (2008). However,
the ratios of mite reduction were 83.24%, 84.11%, 76.34%,
56.29% and 59.57% during the 2007 season changed to
84.78%, 84.94%, 77.31%, 55.58% and 58.68% during the
2008 season when Challenger, Ortus, Vertimec, Delmite and
Bioca were used against the T. urticae. Finally, statistical anal-
ysis of data using LSD test at P= 0.05 level found highly sig-
niﬁcant differences between the two most efﬁcient acaricides
and the last three acaricides. But no signiﬁcant difference
between Challenger and Ortus was recorded.
Effect of the tested acaricides on the two spotted spider mite,
T. urticae at the late season
Data of T. urticae population per 40 cotton leaf during differ-
ent periods after spraying by ﬁve acaricides are presented in
Table 2. This data show that the population of spider mite
Table 1 Effect of ﬁve acaricides on the population densities of the two-spotted spider mite at early season in the El-Fayoum
Governorate during 2007 and 2008 seasons.
Treatments Precount number Number and % reduction of moving stages of two spotted spider mite/40 seedlings A.R.
3 days 1 week 2 weeks 3 weeks
N. R. N. R. N. R. N. R.
2007 season
Challenger 180 60 64.9 30 82.91 20 88.30 16 90.12 81.55
Ortus 170 55 65.94 33 80.09 18 88.85 19 87.58 80.62
Vertimec 200 110 57.89 40 79.49 25 85.26 34 81.11 75.94
Delmite 160 100 41.52 60 65.81 37 75.66 35 78.39 65.35
Bioca 180 120 29.82 80 54.42 60 64.91 50 69.14 54.57
Control 200 190 – 195 – 190 – 180 – –
L.S.D. 4.60 5.54 2.62 2.61
2008 season
Challenger 160 60 60.63 28 81.25 18 87.7 15 89.3 79.72
Ortus 165 60 61.82 26 83.12 22 85.42 27 81.32 77.92
Vertimec 182 100 47.55 36 78.37 24 85.56 34 78.68 72.54
Delmite 150 92 35.6 58 58.57 42 69.38 32 76.65 60.05
Bioca 190 150 17.11 85 52.07 80 53.95 52 68.76 47.97
Control 210 200 – 196 – 192 – 184 – –
L.S.D. value 4.36 5.86 2.85 2.79
Efﬁcacy of acaricides against the two-spotted spider mite 15was lower as compared to those of the early season. The
population of T. urticae differed signiﬁcantly due to different
acaricides. Effect of Ortus acaricide on the mite population
was more potent than Challenger, it gave an average reduction
of 84.11% and 84.94% during the two seasons. But in case of
Challenger these ratios were 83.24% and 84.78%. However,
the acaricide Vertimec came in the third order, where it gave
76.34% and 77.31% reduction. As in the early season, Delmite
occupied the lowest order in mite reduction, as the reduction
was 56.29% and 55.58%, respectively.
Hossain et al. (2006) and Naher (2005) observed that the
application of some acaricides drastically reduced populationTable 2 Effect of ﬁve acaricides on the population densities of
Governorate during 2007 and 2008 seasons.
Treatments Precount number Number and % reduction of moving
3 days 1 week
N. R. N. R
2007 season
Challenger 160 50 69.62 27 8
Ortus 155 45 71.77 25 8
Vertimec 180 95 48.69 30 8
Delmite 140 80 44.44 70 4
Bioca 160 100 39.24 70 5
Control 175 180 – 170 –
L.S.D. value 3.65 5
2008 season
Challenger 150 42 32.76 23 8
Ortus 145 40 73.16 22 8
Vertimec 165 80 52.83 26 8
Delmite 130 75 43.87 62 4
Bioca 140 80 44.4 65 5
Control 180 185 – 175 –
L.S.D. value 3.79 4of T. urticae in the ﬁeld. The present results are in slight
disagreement with that of Sayed et al. (2006) who found that
the Vertimec is more effective than Actellic and Bioﬂy against
T. urticae.
Effect of the tested compounds against the natural enemies
The side effects of the tested compounds on the predatory
insects, mites and spiders are recorded in Table 3, where the
count of collected predator was made on 40 leaves for both
insects and mites, but the number of true spiders collected
was counted by shaking 5 plants per plot. The predaceousthe two spotted spider mite at late season in the El-Fayoum
stages of two spotted spider mite/40 cotton leaves A.R.
2 weeks 3 weeks
. N. R. N. R.
2.63 18 89.06 13 91.64 83.24
3.4 14 91.22 15 90.04 84.11
2.84 22 88.12 25 85.7 76.34
8.53 50 65.28 45 66.91 56.29
4.96 55 66.58 35 77.48 59.57
180 – 170 – –
.12 2.41 2.55
4.23 15 89.41 10 92.73 84.78
4.39 12 91.24 12 90.97 84.94
3.79 20 87.17 22 85.45 77.31
9.51 44 64.16 42 64.76 55.58
2.24 50 62.18 30 75.89 58.68
170 – 165 – –
.92 2.75 2.69
16 A.A. Abou El-Elainsects collected in this study were Coccinella undecimpunctata
L. Coccinella sp. (Family Coccinellidae), Cydonia vicina
nilotica Mul., Chrysoperla carenae Stephens (Family: Chrys-
opidae) and Paederus alferii Koch. On the other hand the col-
lected predaceous mites belong to three families; Phytoseiidae
(E. scutalis and Phytoseiulus persimilis); Tydeidae (Pronematus
ubiquitus McGregor and Pilleus rykei Baker) and Stigmaeiidae
(Agistemus exertus Gonzales). The present study indicates
that the true spiders were Argiope trifasciata Forskal and
Cyrtophora citricola (Forskal) (Araneidae), Zelotes sp.
(Gnaphosidae), Tetragnathus nitens (Audouin) (Tetragnathi-
dae), Thanatus albini (Audouin) (Philodromidae), Plexippus
paykulli (Audouin) (Salticidae), Hogna ferox (Lucas)
(Lycosidae) and Thomisus spinifer Cambridge (Thomisidae).
As to the natural enemies, the highest reduction in the popula-
tion occurred after using the tested compounds, it was noticed
that the effect of Delmite during 2007 was 33.79%, while the
lowest ratio was recorded when Ortus was used in the second
season of 2008 (18.53%), respectively.
Kim et al. (1999) noticed that the compound Tebufenpyrad
was highly effective against different stages of T. urticae and
Amblyseius womersleyi. The predator mite, A. womersleyi
was more tolerant than T. urticae. Also, the evaluation of dif-
ferent toxicities of pesticides to population of the mite species
Neoseiulus californicus and T. urticae was conducted by Sato
et al. (2002). The authors noticed that the predaceous mite
showed the highest tolerance than T. urticae to various pesti-
cides especially to Propargite. However, El-Ghobashy and
El-Sayed (2002) noticed that Challenger 36% SC and GC-mite
20% EC gave reduction in the population density of the mite
pest Tetranychus arabicus Attiah which averaged 92.60% and
83.07%. Also a slight reduction in the dominant predatory
mite, E. scutalis 28.28% and 20.54% on apple trees was
noticed. Similar results were obtained by Aucejio et al.
(2003), where they tested ten compounds against T. urticae
in clementines.Table 3 Effect of ﬁve acaricides on the population densities of th
during 2007 and 2008 seasons.
Treatments Precount number Number and % reduction of movi
3 days 1 week
N. R. N.
2007 season
Challenger 10 12 16.92 11
Ortus 12 14 47.31 13
Vertimec 14 16 23.08 15
Delmite 13 18 49.11 15
Bioca 12 17 52.56 14
Control 14 13 – 16
L.S.D. value 3.67
2008 season
Challenger 11 13 26.62 12
Ortus 11 14 36.36 10
Vertimec 13 15 23.63 11
Delmite 11 10 2.6 10
Bioca 8 5 33.4 8
Control 15 14 – 16
L.S.D. value 3.59The side effect of Challenger on the biological aspects of the
predatory mite, E. scutalis (Athias-Henriot) when fed on
T. urticae (eggs and immatures) after spraying was observed
As shown in Table 4, the side effect of Challenger on the
biological aspect of E. scutalis was less in case of immature
stages of the predator when fed on the prey eggs. On the other
hand, this effect was clearly observed during the predator ovi-
position and post oviposition periods. The female predator
normally took 10.5 days during oviposition period which
changed to 7.90 days after treatment with Challenger. The
same trend was noticed when the predator was fed on the
immature stages of T. urticae but with high duration where
the female lasted 14.26 days as oviposition period. The side
effect of Challenger on the survival of male predators recorded
also shown in Table 4. The period was 24.35 days when the
males fed on immature prey after spraying, being 27.68 days
without treatment. These periods were 14.85 and 18.59 when
the males fed on the prey eggs. However, the duration of all
female and male stages of the predator was signiﬁcantly
affected when offered prey stages, where the number of preys
consumed was higher when the predator was fed on the prey
eggs as compared to prey immature stages. The number of
devoured prey eggs during the oviposition period of the pred-
ator was lower in case of feeding on treated eggs (425.30 eggs),
but in the normal state, the number of devoured prey eggs was
610.35 eggs. However, for the adult male, the individuals fed
on 210.67 and 150.34 eggs and immatures of T. urticae, after
spraying, as compared to 270.39 and 165.28 in case of control
plots (Table 5). The obtained results disagree with those
obtained by Kim and Seo (2001), who noticed that adult
females of the predatory phytoseiid mite, A. womersleyi sur-
vived on a diet of spider mites treated with the acaricides Bife-
nazate, Acequinocyl and Flufenoxuron, and their fecundity
was not substantially affected. On the other hand, Acephate,
Formetanate and Monocrotofos were harmful to the phy-e natural enemies at late season in the El-Fayoum Governorate
ng stages of the collected predators A.R.
2 weeks 3 weeks
R. N. R. N. R.
3.75 16 25.33 20 24.32 17.58
5.21 18 3.0 23 27.74 20.75
6.25 19 36.67 25 32.43 24.61
11.3 17 38.97 22 35.97 33.79
2.1 16 37.78 20 36.94 32.35
– 30 – 37 – –
1.95 2.17 2.94
2.27 17 27.56 22 23.08 19.88
14.77 16 3.41 23 19.58 18.53
20.67 18 35.1 23 31.95 27.84
14.77 17 27.56 22 23.07 17.0
6.25 14 17.97 17 27.89 21.29
– 32 – 39 – –
1.83 2.69 2.75
Table 5 Effect of Challenger on Food consumption of the predaceous mite, Euseius scutalis when fed on egg and immature s es of Tetranychus urticae Koch.
Biological aspect Euseius scutalis female Euseius scutalis m
Tetranychus urticae eggs Tetranychus urticae immatures Tetranychus urtic ggs Tetranychus urticae immatures
Treated Control Treated Control Treated ontrol Treated Control
Larva 4.81 ± 0.29 6.1 ± 0.37 3.81 ± 0.19 4.5 ± 0.46 4.12 ± 0.27 5.20 ± 0.36 3.24 ± 0.41 4.0 ± 0.11
Protonymph 16.24 ± 2.6 19.2 ± 2.64 12.65 ± 1.47 16.1 ± 3.68 13.32 ± 1.64 17.4 ± 1.97 9.48 ± 1.02 13.24 ± 0.57
Deutonymph 29.27 ± 3.4 38.65 ± 5.21 16.2 ± 4.35 19.0 ± 5.31 26.1 ± 3.49 30.28 ± 3.87 14.35 ± 1.26 16.48 ± 0.1.51
Longevity Preoviposition 106.34 ± 4.59 130.0 ± 3.18 94.38 ± 3.52 110.38 ± 5.17 210.67 ± 1.36 70.39 ± 34.05 150.34 ± 4.69 165.28 ± 12.26
Oviposition 425.30 ± 22.58 610.35 ± 16.97 405.39 ± 14.3 530.15 ± 19.64
Postoviposition 220.38 ± 18.67 365.57 ± 19.72 205.16 ± 24.0 260.0 ± 32.21
Table 4 Effect of Challenger 36% SC on the biological aspects of the predaceous mite, Euseius scutalis reared on different st s of Tetranychus urticae Koch.
Biological aspect Euseius scutalis female Euseius scutalis le
Tetranychus urticae eggs Tetranychus urticae immatures Tetranychus urt eggs Tetranychus urticae immatures
Treated Control Treated Control Treated Control Treated Control
Incubation period 1.80 ± 0.18 2.0 ± 0.4 2.01 ± 0.21 2.22 ± 0.51 1.4 ± 0.08 1.6 ± 0.22 1.5 ± 0.12 1.8 ± 0.1
Larva 1.51 ± 0.11 1.6 ± 0.22 2.21 ± 0.10 2.41 ± 0.62 1.4 ± 0.11 1.7 ± 0.31 1.6 ± 0.11 1.9 ± 0.2
Protonymph 1.72 ± 0.09 1.9 ± 0.12 2.53 ± 0.12 3.0 ± 0.34 1.3 ± 0.14 1.7 ± 0.30 1.7 ± 0.09 1.9 ± 0.11
Deutonymph 1.66 ± 0.14 1.8 ± 0.09 2.02 ± 0.11 2.54 ± 0.42 1.3 ± 0.21 1.6 ± 0.33 1.6 ± 0.31 1.9 ± 0.15
Longevity Preoviposition 3.21 ± 0.61 3.0 ± 0.11 3.09 ± 0.09 3.10 ± 0.41 14.85 ± 0.34 18.59 ± 2.41 24.35 ± 2.65 27.68 ± 3.57
Oviposition 7.90 ± 0.35 10.5 ± 0.64 11.91 ± 1.15 14.26 ± 2.01
Postoviposition 6.50 ± 0.58 9.2 ± 0.5.1 13.2 ± 21.0 14.8 ± 2.21
Fecundity (No. of eggs) 15.05 ± 0.64 20.45 ± 1.21 13.89 ± 1.34 18.36 ± 2.05 –
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18 A.A. Abou El-Elatoseiid mites, Euseius concordis (Chant) and Neoseiulus anony-
mus (Chant and Baker) on rubber trees, Ferla and Moraes
(2006).
Conclusion
We may conclude that the four acaricides, Challenger, Ortus,
Vertimec and Delmite can be used successfully in controlling
the spider mite (T. urticae) in the presence of the predators
(insects, mites and spiders) because of their lower and negligi-
ble side effect on these natural enemies. Also, E. scutalis is an
effective predator on T. urticae in the presence of Challenger
spraying. So it can be used to check the mite population and
recommended to use these products in the Integrated Pest
Management Program of spider mites on cotton ﬁelds.
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